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SSSSuuuurrrrvvvviiiivvvvaaaallll!!!!

TTTTEEEEAAAACCCCHHHHEEEERRRR    GGGGUUUUIIIIDDDDEEEE

BBBBAAAACCCCKKKKGGGGRRRROOOOUUUUNNNNDDDD    IIIINNNNFFFFOOOORRRRMMMMAAAATTTTIIIIOOOONNNN

An  i nsu lat ed  co nta in er  sho ul d w or k e qua lly w ell  to  keep  ho t thi ngs h ot or  co ld thi ng s cold .  The purpose of this activity is to
create a “Survival!” container that will prevent heat transfer.  It taps into the students’ natural competitive instincts and
encourages them to apply the knowledge learned in this module.

It is up to the teacher to decide upon the object or material that is to be protected in the
survival container.  One possibility is ice.  On a hot day, with the containers pre-constructed
the day before, you could use a single ice cube and determine how much melts during one
class period.  On a  cooler day, or if the ice must survive until the following day, a larger
piece of ice made in an empty yogurt container or some such mold may be more appropriate.

Another possibility is a boiled egg.  If the eggs are put into the containers right out of boiling water, their heat content
may be measured after a pre-determined time (perhaps 20 minutes) by immersing them in a known volume of known
temperature cold water, and recording the increase in temperature of the water.  (More temperature increase shows
better insulation.)

Ch an ges in  scie nce  o ccu r  a s sm a ll mo dif ica ti ons ar e mad e t o exi sti ng  kn owl ed ge.   T he  ch ang e in und er sta ndi ng  fr om 
ca lo r ic th eo r y to th er m odyna m ics, fo r  e xam pl e, sho ws th is gr owt h i n sci ence as a d iscip lin e.   T his a cti vit y see ks to  sh ow
st ud ent s t he  va lue  o f e xpa nd ing  th ei r  scie nt ifi c kno wle dge  b y i nqu ir ing  ho w a cont ai ner  ca n insula te  an  ob je ct.  T h e dai ly
wo r k of  scie nti sts a nd eng in eer s r esult s i n sm a ll ad van ces i n o ur  un der sta nd ing  of  t he wor ld  an d o ur  ab ili ty to  m e et  hu m an 
ne ed s a nd de sir es. 

SSSSTTTT    AAAANNNN    DDDDAAAARRRR    DDDDSSSS    AAAADDDD    DDDDRRRREEEESSSSSSSSEEEEDDDD

GGGGrrrraaaaddddeeeessss    5555----8888
   Abilities Necessary to do Scientific Inquiry
   Understandings about Scientific Inquiry
   Ab il iti es of  T e chn ol ogi cal  D esi gn
   Un de r st and in gs abo ut  Scien ce  an d T echno log y  

Scie nce  in  Per sona l and  So ci al Per sp ect ive s
   Ri sks a nd Be nef its
   Scie nce  an d Techno lo gy in So cie ty

Hi st or y an d Nat ur e  o f Scie nce
   Na tu r e of Scien ce

GGGGrrrr    aaaa    dddd    eeee    ssss        9999    ----    1111    2222    
   Ab il iti es Ne cessar y to do Scien tif ic In qui r y
   Un de r st and in gs abo ut  Scien ti fic In qu ir y
   Ab il iti es of  T e chn ol ogi cal  D esi gn
   Un de r st and in gs abo ut  Scien ce  an d T echno log y  

HHHHeeeeaaaatttt::::    AAAAnnnn    AAAAggggeeeennnntttt    ooooffff    CCCChhhhaaaannnnggggeeee

http://www.genesismission.org/educate/scimodule/standard.html#1

http://www.genesismission.org/educate/scimodule/standard.html#2
http://www.genesismission.org/educate/scimodule/standard.html#6
http://www.genesismission.org/educate/scimodule/standard.html#7
http://www.genesismission.org/educate/scimodule/standard.html#9
http://www.genesismission.org/educate/scimodule/standard.html#10
http://www.genesismission.org/educate/scimodule/standard.html#11
http://www.genesismission.org/educate/scimodule/standard.html#12
http://www.genesismission.org/educate/scimodule/standard.html#13
http://www.genesismission.org/educate/scimodule/standard.html#17
http://www.genesismission.org/educate/scimodule/standard.html#18
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Scie nce  in  Per sona l and  So ci al Per sp ect ive s
   Na tu r al  an d Hum an- in duced Ha zar ds
   Scie nce  an d Techno lo gy in Lo cal , N at ion al,  a nd Glo ba l C hal le nge s  

Hi st or y an d Nat ur e  o f Scie nce- 
   Hi st or i cal  Per specti ves

      MMMMAAAATTTTEEEERRRRIIIIAAAALLLLSSSS    NNNNEEEEEEEEDDDDEEEEDDDD

Ice  (or eggs in boiling water)
Variety of insulating materials
Duct tape
Spray paint
Thermometers
Wood and cardboard scraps
Other items suggested by student design teams

PPPPRRRROOOOCCCCEEEEDDDDUUUURRRREEEE

1. Divide the class up into teams of 3–4 students each.   Assign teams so that they contain members from the various
teams used during “Activities with Insulators and Conductors.”  The information learned in that activity is relevant to
this one, and intermixing students allows a jigsaw-like sharing of information.

2. Explain to students their role as members of a Product Design Team (PDT).  Introduce the communication concept
of a designer’s notebook and a final report (see “   A Design Process for Science Classrooms  .”  Review each of the
three primary components in product development: design, production, and testing.

3. Ask the class to suggest simple and practical products that might be designed to accomplish a task. Select one of
these and briefly carry out the design process with the entire class.  Be sure to address each of the considerations
involved in the process, and have students take notes on the discussion.  Note: Do not use a product similar to the
one in the previous activity or to the one coming in this activity.

4. Out of the remaining list, have each PDT select one product they can use to take through a “trial run” using the
design process.  Each group should operate independent of the others and with very little assistance from the
teacher.  Tell students to make some decisions regarding how to assess their product and have them explain their
reasoning.  Designing a student-level rubric might be appropriate before continuing.

5. Review the results of the mini-designs, and request that other students or PDTs respond or critique the outcomes
for each group.  Clarify any misunderstanding before moving directly into the survival container designs.

6. Explain to students what materials they will be using to design their containers, and the requirements for conducting
work within their PDT.  Make clear at the outset the desired outcome of this activity: the correct application of the
design process.  Sharing “The Design Assessment Checklist” with students is a good way to do this.

7. Explain the criteria for the products students are to build.  You may tailor criteria for your particular classroom
situation, but the following represent a few frequently used parameters:

Container::::
•  The container must conform to specific outside dimensions; it may not exceed specified weight (mass) limits.

•  The container must be a closed system; no additional energy may be added to the system after the object is placed
in the container.

•  Any materials may be utilized and any structural design is permitted, as long as basic safety rules and the stated
limits on structural dimensions and mass are observed.

http://www.genesismission.org/educate/scimodule/standard.html#20
http://www.genesismission.org/educate/scimodule/standard.html#21
http://www.genesismission.org/educate/scimodule/standard.html#24
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Team:

•  PDTs will be formed by the teacher and will be composed of members of various R&D gr o ups w ho exp er im e nte d
wi th  po ssi bl e constr uct ion  m ate r ia ls in  th e “ Activit ies wi th  In sul at or s an d Con ducto r s. ” 

•  PD T  mem ber s wil l b e assessed  fo r  g r o up and  i ndi vid ua l w or k. The  te acher  wi ll  assess as con st r uctio n is in pr ogr ess,
an d the  gr ou p a nd in dividu al s w ill  self - asse ss dur in g a nd af ter  co nstr u cti on .

•  A wr itt en an d o r al  p r esent at ion  de scr ib ing  t he mat er ial s a nd  st r uctu r al  de si gn of th e cont ai ner  wi ll  be  m a de  by th e gr o up. 
A su m m a r y of  th e d ecisi ons m ade  by t he gr o up  an d t he  ju sti fi cat ion  f or  the  d eci sio ns sh oul d be inclu ded . Any pr obl em s
th at  we r e so lve d b y the  gr ou p shou ld  be  r e po r te d. ( T his pr esent ati on  wi ll be  a maj or  pe r ce nt  of  th e gr o up an d i ndi vi dua l
gr ad e. In ot her  wo r d s, eve n if the  o bje ct do es not  sur vive , a constr uct ion  t eam  th at  ca n sho w e vid en ce of le ar n ing  can
st il l r ece ive a  sa ti sfa cto r y gr ade .) 

•  T h e tea che r  wil l d et er m ine  t he num be r  o f cla ss per io ds all ow ed for  t eam  pl an nin g a nd  co nst r u cti on.  All wor k wil l b e
do ne  at  scho ol.  O u tside  co nsult ati on  is al lo wed , b ut  no  ou tside  he lp  on  co nstr u cti on  un less aut hor ized by th e t eache r .

8. St ud ent s a nd  te ach er  ca n j ud ge the  success o f d esi gn s b y t he  am oun t of sol id  ice r em ain ing  w hen  th e con tai ne r  i s
op en ed ( or  t he tem pe r at ur e  o f t he wa ter  in  w hich t he  eg g i s pla ced ) .  If  de si r ed , t he  m a ss of  ice r em ain ing  can also be
m e asur e d a nd  co nsi de r ed  fo r  fur the r  tea m  r ecogn iti on .

9. Monitor progress and provide assistance and appropriate timelines.  The openness of the activity requires flexibility
and a willingness to consider all assessment options and various needs and situations of different PDTs.

AAAADDDDDDDDIIIITTTTIIIIOOOONNNNAAAALLLL    LLLLEEEEAAAARRRRNNNNIIIINNNNGGGG    OOOOPPPPPPPPOOOORRRRTTTTUUUUNNNNIIIITTTTIIIIEEEESSSS

Create a container that not only survives heat transfer, but also protects the contents from the shock of hitting the
ground during a drop test from a predetermined height.

Research important aspects of NASA “client” relations and project reviews, contractual arrangements, etc.

AAAASSSSSSSSEEEESSSSSSSSMMMMEEEENNNNTTTT    OOOOPPPPTTTTIIIIOOOONNNNSSSS

Assessment of student understanding should come from multiple sources, and should address as many phases and
considerations of the process the students are learning as possible.  Student understanding of the design process and
tools, ability to identify requirements or criteria and design appropriate products to address these criteria, prototyping
the design, and evaluating the design through application to a project, are all important aspects, and should therefore
be assessed separately.  The activity “Survival!” encompasses both actual manipulation of materials and
communication of results.  The options for assessment given by the Design Assessment Checklist address those
facets.
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RRRREEEESSSSOOOOUUUURRRRCCCCEEEESSSS

A Design Process
Design Assessment Options

http://fytqm.uafadm.alaska.edu/PCFair96/state/state_handbook.html
The International Science and Engineering Fair (ISEF) Student Handbook for Precollege Science and Engineering
Projects is a valuable resource.

http://inf2.pira.co.uk/use-bck.htm    
A British site on user-centered design, a process to create products that are easy to use and match the needs of the
users.

http://usfirst.mv.com/uscga/html
The U. S. FIRST engineering design competition teams high schools with local industry and university partners.

http://www.designinfo.com/RefLibrary/CDS/guide.htm    
A humorous version of Murphy’s Laws as applied to PDT work.

http://www.ee.washington.edu/class/engr100/concept.html
Guidelines for PDT poster presentations of conceptual product designs.

http://fytqm.uafadm.alaska.edu/PCFair96/state/state_handbook.html
http://inf2.pira.co.uk/use-bck.htm
http://usfirst.mv.com/uscga/html
http://www.designinfo.com/RefLibrary/CDS/guide.htm
http://www.ee.washington.edu/class/engr100/concept.html
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SSSSuuuurrrrvvvviiiivvvvaaaallll!!!!

DDDDEEEESSSSIIIIGGGGNNNN    AAAASSSSSSSSEEEESSSSSSSSMMMMEEEENNNNTTTT    CCCCHHHHEEEECCCCKKKKLLLLIIIISSSSTTTT

The following check list can be used to assess the "Survival" design activity.  There will be 25 possible points.  If further
detail is desired, the tool may also be used as a rubric, where each item is scored on a scale of 1-4, with “4” being full
credit.

1. Statement of Design Purpose/Problem:

     _____ Statement of purpose is clear, concise, and understandable
     _____ Intended problem is clearly testable
     _____ Audience is appropriately addressed

2. Identification of Variable(s):

     _____ Independent and dependent variable(s) are correctly identified
     _____ A control method or design is established and designated for comparison
     _____ Design and testing constants are identified

3. Materials and Procedure:

     _____ All materials are listed in an organized manner
     _____ Procedural steps are clear, logical (address intent of design), and communicate details at the

     proper level for the audience being addressed

4. Results Include Observations:

     _____ Direct qualitative observations are described before, during and after the
     experiment

     _____ Descriptions of qualitative observations include adequate detail
     _____ Adequate amount of raw quantitative data is properly displayed
     _____ Qualitative data is clearly organized in chart or tabular format
     _____ Formulas, calculations, and statistics are appropriately displayed
     _____ Data is illustrated using chart(s) or similar graphical formats that clearly and

     precisely displays trends and results

5. Data Analysis and Interpretation:

     _____ Data is interpreted and discussed
     _____ Relevant or unusual data collecting processes or occurrences are described
     _____ Questions regarding precision or accuracy or results are addressed and discussed
     _____ Modifications made to experimental design are communicated clearly, as well as

     analyses which led to consideration of redesign
     _____ Clear and precise language is used in communicating analyses and interpretations

HHHHeeeeaaaatttt::::    AAAAnnnn    AAAAggggeeeennnntttt    ooooffff    CCCChhhhaaaannnnggggeeee



 G E N E S I S      6

6. Conclusion:

     _____ New understandings of relationship(s) between variables are clearly stated
     _____ All statements are supported by the data, evidence, or by inference based on evidence
     _____ Conclusion is written in a clear and concise manner

7. Recommendation(s) for Future Experimental Designs:

     _____ Suggestions for design or procedural testing improvement or modifications are
     made based on results of past testing

     _____ Recommendations for future design tests are written in a clear and concise manner

8. Safety:

     _____ Number of safety infractions including proper clean up


